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Fig. 1 IEWT-FE-BO-LSTM prediction process diagram
24 REGEMIEER
(1)1/‘975‘1:E1‘5€% (R RMSE) H

Ryuse =

13 -
72(3’1'_3/,‘)“ (7
nmoi—

X m WO Sy, N SEBRE sy, S B
(1=
(2) 4 X0 H 43 Wik 25 (M yiape) -
1 & L=y,
MMAPE:<7Z u

m i Vi

(D43 iR 22 (M yeps)

M yispe :J

3 HBISH

)>< 100%  (8)

m

;}(yy_y) 9

S

31 HEERERESTAIE

ST B 5 B I AE Intel Core i7-9700K
CPU @ 3. 60G Hz,16GB RAM,RTX2080 i
(R A N7 A =< = N = N QO [ L 5



41651

B Bk % 45 . 3L F IEWT-FE-BO-LSTM #7836 45 18 K ) % 351 219 -

Matlab2019a X ¥ B # 45 0 2 gE 475 48, % L
T8 M XU 37 BT R Y 2016 4E 1~2 H KB
77 5 bR B S AR A HROHE 4R ok Rl 43 I 2 B Rt 4R
HORBEJE WM 15 min, Ry MR BLAR SCTI 7 4 B
NfFR Tz A B AR B AL B — 4 3% S
TEHC 400 A K T 22 B4 2 A S FE A i 300
ANBE S AE U ZREE R 100 ASE R ik 48 DL
AR TR 475 A 00 25 2, T R 2R WL 2,

1600

14001
1200

50 100 150 200 250 300 350
B978)/15min
B2 RpZEzgE

Fig.2 Wind power curve
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Tab.1 Comparison of rationality of IMF quantity setting
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Fig. 3 Division of IEWT spectrum
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Tab.3 Comparison of prediction error indicators under
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Ultra-short-term Wind Power Prediction Based on IEWT-FE-BO-LSTM Maodel
LU Qiu-xian', MA Gang', TU Meng-fu’
(1. School of Electrical and Automation Engineering, Nanjing Normal University, Nanjing 210023, China;
2. NARI Group Co. Ltd., Nanjing 211106, China)

Abstract : In order to improve the prediction accuracy of ultra short-term wind power, a combined wind power predic-
tion model based on IEWT-FE-BO-LSTM was proposed. Firstly, an improved empirical wavelet decomposition (IEWT)
was used to decompose the historical wind power data. The Fuzzy Entropy (FE) algorithm was introduced to calculate
the complexity of each decomposed submodel and reconstruct the submodel. For each recostructed component, a predic-
tion model based on long short term neural network (LSTM) was established. Bayesian optimization algorithm (BO) was
used for hyper parameters to solve the problem of poor training results caused by manual parameter adjustment. The ex-
ample analysis based on historical wind farm data shows that the IEWT-FE-BO-LSTM model has high prediction accuracy
and efficiency for ultra short-term wind power.

Key words: ultra short-term wind power prediction; improved empirical wavelet transform; fuzzy entropy; Bayesian

optimization algorithm





